Objectives: The objective was to assess the reported use in recent publications of the diagnostic criteria for complex regional pain syndrome type I (CRPS I) proposed by the International Association for the Study of Pain (IASP) in 1994.
In recent literature, many names and definitions have been used for the syndrome that is known as complex regional pain syndrome type I (CRPS I). [1] [2] [3] [4] [5] In the past, a variety of names, probably describing the same syndrome, were used: minor causalgia, post-traumatic pain syndrome, post-traumatic spreading neuralgia, posttraumatic painful arthrosis, Sudeck's atrophy, sympathalgia, shoulder-hand syndrome, chronic traumatic edema, post-traumatic edema, and reflex dystrophy. 6 The names of the syndrome were based on diagnostic criteria, characteristic features, or inciting events.
In 1953, Bonica proposed an all-inclusive term: reflex sympathetic dystrophy (RSD). Reflex sympathetic dystrophy was characterized as a disorder that can be classified in three grades based on severity of pain and symptoms: mild, moderate, and severe. 1 Furthermore, RSD was supposed to progress through three phases: acute, dystrophic, and atrophic. 2, 7 On the basis of diagnostic studies, the presence of objective clinical changes, and therapeutic aspects, Kozin proposed strict clinical diagnostic criteria for RSD. [8] [9] [10] Others described RSD as a term for a pain syndrome after trauma, with or without nerve lesions, in which pain is accompanied with loss of function and evidence of autonomic dysfunction. [3] [4] [5] Because of confusion about the definition, diagnostic criteria, and terminology, and to revise the criteria and terminology related to RSD, a workshop was held in 1993. This workshop developed a revised description of RSD, substituting the term complex regional pain syndrome type I (CRPS I) for RSD as well as the other syndromes listed above. It then styled what was typically called causalgia as CRPS II and concomitantly produced descriptions and criteria for each category.
The workshop resolved many of the problems connected with understanding the terms sympathetically maintained pain and sympathetically independent pain by determining that these terms might be appropriate or inappropriate in different cases, all of which satisfied the other descriptive classification criteria. The final descriptions were based upon the distribution of symptoms and signs such as pain, allodynia, hyperalgesia, vascular abnormalities, edema, and sudomotor changes. Complex regional pain syndrome type II, formerly called causalgia, refers to cases in which a major nerve lesion is present. 11, 12 The diagnostic criteria for CRPS I were defined as follows: (1) the presence of an initiating noxious event or cause of immobilization; (2) continuing pain, allodynia, or hyperalgesia, with which the pain is disproportionate to any inciting event; (3) evidence at some time of edema, changes in blood flow, or abnormal sudomotor activity in the region of the pain; and (4) the absence of conditions that would otherwise account for the degree of pain and dysfunction. The last three criteria were essential for a diagnosis of CRPS I.
Recently Bruehl and Harden et al. 13, 14 investigated the internal and external validity of the current IASP criteria. They proposed a modification of the IASP criteria to enhance CRPS diagnostic accuracy in research. They concluded that their proposed criteria should be used to minimize the risk of overdiagnosing non-CRPS as CRPS. 14 Before implementing the new, adjusted criteria, it is important to know whether the IASP criteria of 1994 are currently used in clinical research. The aim of this literature study was to analyze the extent of the use of the IASP diagnostic criteria for CRPS I, as reported in the literature published from January 1996 to July 2000.
MATERIALS AND METHODS
A MEDLINE search in Winspirs version 4.0 (SilverPlatter International, National Library of Medicine, Washington, DC, U.S.A.) was performed for the period January 1996 to July 2000. "Reflex sympathetic dystrophy" was used as the medical subject heading, and "complex," "regional," "pain," and "syndrome" were entered as free text words. "Human" was used as a subheading. The language restrictions entered were "Dutch," "English," and "German." The following publication types were excluded: case reports, comments, abstracts, editorials, letters, and review articles.
In this way, 125 publications were retrieved from the database and analyzed by the first author. Publications were excluded if she discovered that they concerned a case report, a comment, a letter, a review, an abstract, an editorial, or a theoretical essay; the number of subjects described in the publication was less than 10; or the topic of the publication did not concern CRPS I. One of the publications could not be found because of bibliographic problems (Table 1 ). In total, 65 original publications were included.
The first author analyzed the 65 original publications and their reference lists. In addition, we retrieved from the library all publications that were referenced in the 65 original publications, to search for the description of diagnostic criteria of CRPS I (referenced publications). The total number of referenced publications was 28. One was not analyzed because it was written in French. Two referenced publications were not available at the time of the assessment but were analyzed in a consensus meeting at a later session.
A standard form was developed to assess the publications for information about the use of the IASP diagnostic criteria for CRPS I. In a training session, six reports published in 1995 that fulfilled the selection criteria of our literature search were assessed with use of this form. As a result of this training session, the form was slightly 
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changed and guidelines for assessment were established (Appendices 1 and 2).
The final form was used to assess the publications. In this final form, the criteria b and c were split because none of the training publications completely fulfilled criteria b and/or c. The passage "disproportionate to the inciting event" in criterion b and the passage "in the region of the pain" of criterion c were not described in the training publications.
The text of the 65 original publications and 25 referenced publications was assessed independently by all authors. In a consensus meeting the original publications and the referenced publications were discussed, and the assessment scores of J.H.B.G. and P.U.D. were compared. If after discussion no consensus could be met, M.F.R. was the final judge. In addition, the two referenced publications that were not available for independent assessment were analyzed in consensus.
As a measure of the interobserver agreement, Cohen's was calculated. The 95% CIs of the proportions were calculated with CIA software (version 2-Statistics with Confidence; BMJ Books 2000, Bristol, U.K.).
A sensitivity analysis was performed by means of analyzing three scenarios:
1. The publication fulfilled the criteria C2, C3, C4, C5, and C6-basically the complete diagnostic criteria of the IASP-or referred to publications that fulfilled these criteria. 2. The publication fulfilled criteria C2, C3, C4, and C6
(the phrase "in the region of the pain" was not required) or referred to publications that fulfilled the criteria C2, C3, C4, and C6. 3. The publication fulfilled criteria C2, C4, and C6 (the phrases "in the region of the pain" and "with which the pain is disproportionate to any inciting event" were not required) or referred to publications that fulfilled the criteria C2, C4, and C6.
RESULTS
The result of the assessment of the 65 original publications and of the referenced publications are summarized in Tables 2-4 . The results of the sensitivity analyses are summarized in Table 4 .
None of the 65 original publications fulfilled the strict criteria for CRPS I of the IASP. Four of the 27 referenced publications fulfilled the IASP criteria (15%; 95% CI: 6-33%). Ten of the 65 original publications referred correctly to publications fulfilling the strict IASP criteria (15%; 95% CI: 9-26%). With the less strict criteria used in scenarios 2 and 3, 2 (3%) and 3 (5%), respectively, of the original publications fulfilled the IASP criteria, and 10 (15%) of the total original publications referred correctly to publications fulfilling these criteria. When less strict criteria were used, still only 4 of the 27 referenced publications fulfilled the IASP criteria.
For the interobserver agreement of J.H.B.G. and P.U.D., the value for all criteria was 0.829 for the original publications and 0.832 for the referenced publications. The use of pain as a diagnostic criterion was indicated in 35 (38%; 95% CI: 29-48%) of the total 92 publications analyzed.
DISCUSSION
None of the original publications satisfied all IASP criteria for CRPS I, and only 10 (15%) of the original publications referred correctly to the referenced publications. This indicates that the majority of the original publications used a reference publication for diagnostic criteria that did not match the IASP diagnostic criteria. Of the referenced publications, only 4 (15%) fulfilled all IASP criteria for CRPS I. Only 35 (38%) of all publications analyzed included pain as a diagnostic criterion. This is strange, because the term CRPS implies that pain is a sine qua non of the diagnosis. 11, 12 In addition, 43 of the original publications referred to another publication, but only 10 (23%) referred correctly, independent of the strictness of the criteria.
The first author selected the original as well as the referenced publications. Of all publications, 90 were analyzed by two independent observers. All items had to be scored as 1 or 0 (Appendix 1 and 2). In this way we avoided missing data and were able to calculate Cohen's value as a measure of interobserver agreement. The interobserver agreement was good to very good (0.83). 15 MEDLINE was searched in three languages because we were all able to read and understand these languages on a scientific level. We are aware of the restrictions of these three languages. It is possible that a part of the relevant literature concerning CRPS I is not written in these three languages and as a result was not included in our study.
From a methodological point of view, the quality of randomized clinical trials did not differ significantly among those reported in English, German, Spanish, Italian, or French. 16 In addition, it was found that trials with significant results that were performed by Germanspeaking investigators were more likely to be reported in English-language journal than were trials with nonsignificant results written by the same authors. When the methodologies of these trials (significant versus nonsignificant trials) were compared, there were no significant differences. 17 If these results are generalized to our study, it can be hypothesized that our results probably would not have A score of 1 was given only if the article explicitly mentioned a specific criterion. C1, the presence of an initiating noxious event or cause of immobilization; C2, continuing pain, allodynia, or hypalgesia; C3, with which the pain is disproportionate to any inciting event; C4, evidence at some time of edema, changes in blood flow, or abnormal sudomotor activity; C5, in the region of the pain; C6, diagnosis of CRPS I is excluded by the existence of conditions that would otherwise account for the degree of pain and dysfunction; C7, criteria C2, C3, C4, C5, and C6 must be met; C8, reference to another author. changed much if studies written in Spanish, Italian, or French had been included in our study. Inclusion and exclusion criteria and the use of diagnostic criteria are parts of methodology. Probably the inclusion of other languages in our study would have increased the precision of our point estimates.
Only MEDLINE was searched for publications about CRPS I. The overlap between medical databases (MEDLINE and Embase) ranges considerably and depends on the health care problem under study. The overlap ranges from 30% for controlled clinical trials related to low back pain, rheumatoid arthritis, and osteoporosis to 84% for rehabilitation publications. 18, 19 We are not aware of studies designed to analyze the overlap between the databases with respect to CRPS I.
As a result of the restrictions of our study, the publications included in our study should be regarded as a sample of all available publications concerning CRPS I in the time span defined. Therefore, we provided the 95% CIs for our point estimates.
We excluded studies with fewer than 10 patients. Although case series may be interesting from a clinical C2, continuing pain, allodynia, or hypalgesia; C3, with which the pain is disproportionate to any inciting event; C4, evidence at some time of edema, changes in blood flow, or abnormal sudomotor activity; C5, in the region of the pain; C6, diagnosis of CRPS I is excluded by the existence of conditions that would otherwise account for the degree of pain and dysfunction. A score of 1 was given only if the article explicitly mentioned a specific criterion. C1, the presence of an initiating noxious event or cause of immobilization; C2, continuing pain, allodynia, or hypalgesia; C3, with which the pain is disproportionate to any inciting event; C4, evidence at some time of edema, changes in blood flow, or abnormal sudomotor activity; C5, in the region of the pain; C6, diagnosis of CRPS I is excluded by the existence of conditions that would otherwise account for the degree of pain and dysfunction; C7, criteria C2, C3, C4, C5, and C6 must be met.
point of view, they have limited scientific value because the statistical power of case series is weak. For instance, if in a case series a certain feature develops in six of nine patients, the proportion is 67% and the corresponding 95% CI range 30 to 93%. Therefore, we excluded case series reports in which fewer than 10 patients were described. The cut-off point of less than 10 was chosen arbitrarily.
If we included the case series we initially excluded (n ‫ס‬ 10) and all of these case series had fulfilled the strict criteria of the IASP, the total amount of publications fulfilling the criteria would increase from 14 of 92 to 24 of 102 (24%). This percentage is still rather low.
For defining CRPS, clinical uniformity in the diagnosis of CRPS I and CRPS II was pursued. 11 The purpose of our study was to analyze whether the IASP criteria for CRPS I were used in current literature. We searched the literature from a period beginning in January 1996, assuming that 2 years after the formulation of the IASP diagnostic criteria for CRPS I, these criteria would be generally known and could be used by any author.
We used very strict criteria for the assessment of the publications because no "gold standard" diagnostic test is available for CRPS I and only the criteria of the IASP are available. Furthermore, the risk of diagnosing non-CRPS I as CRPS I should be minimized. 13 This implies that a strict diagnostic algorithm should be used before inclusion of patients in studies. Although the phrase "characterized by" in the description of a disease suggests that a certain feature is typical for that particular disease (CRPS I), it does not mean that this feature is or should be used in the diagnostic algorithm.
For instance, in almost any subject with CRPS I, range of motion and muscle strength are clinically reduced. Thus, reduced range of motion or reduced muscle strength is characteristic of CRPS I. However, it does not mean that reduced range of motion and reduced muscle strength are diagnostic criteria for CRPS I.
As a result of these strict criteria, not one of the original studies fulfilled the criteria. However, even when we used less strict criteria, few studies fulfilled the criteria of the IASP. It is possible that researchers included patients with CRPS I according to the criteria of the IASP in their studies but failed to report the criteria correctly in the subsequent publication. This might be an explanation for the poor use of the IASP criteria.
When more stages of CRPS I were described we applied only the first-stage criteria of the IASP, because in later stages many signs and symptoms may be the result of immobilization or longstanding pain. In addition, specific criteria for the first and second stage of CRPS I have not been formulated. Furthermore, it is not clear whether every patient consecutively passes through each stage, because the course of CRPS I may be quite variable. 12, 20 We were amazed to find that the IASP criteria were used so scarcely (Table 2 21-85 and Table 3 1-12,52, [86] [87] [88] [89] [90] [91] [92] [93] [94] [95] [96] [97] [98] [99] [100] [101] ). However, it must be kept in mind that the diagnostic criteria for CRPS I are the product of a consensus meeting, and as stated earlier, no gold standard diagnostic test for CRPS I is available. This indicates that the validity of these consensus diagnostic criteria is debatable.
Moreover, valid diagnostic criteria cannot be defined until a gold standard diagnostic test is available. This lack of valid diagnostic criteria may be another possible explanation for the poor use of the IASP criteria. In other words, authors may not feel obliged to use the IASP criteria.
If there is no uniformity in the diagnostic criteria for CRPS I, the populations in clinical studies may not be uniform either. It can be questioned whether different authors are describing the same syndrome and whether their results can be compared. On the basis of the results of this study, we conclude that the IASP criteria for CRPS I are poorly used in clinical studies.
